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(57) Abstract: Curable compositions giving a cured article which has a high gel content, excellent weatherability, and satisfactory 
storage stability while retaining intact properties inherent in polyether polymers, such as high elongation. One of the compositions 
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has at least one crosslinkable fiinctional group, and a compatibilizing agent which, when added to a mixture of the polyether polymer 
and the vinyl polymer, compatibilizes the polymers. 
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CH3C (H) (X) C (O) O (CHj) „Si (CHg) (OCH3) 2, (CH 

10 3) 2C (X) C (O) O (CH2) „S i (CH3) (OCH3) 2^ 

XCH2C (O) O (CH2) „0 (CH2) „S i (OCH3) 3. H3CC (H) 
(X) C (O) O (CH2) „0 (CHj) „S i (OCH3) 3, (H3C) 2C ( 
X) C (O) O (CH2) „0 (CHj) „S i (OCH3) 3. CH3CH2C (H 
15 ) (X) C (O) O (CHj) „0 (CHg) „S i (OCH3) 3. XCHjC (O 
) O (CH2) „0 (CH2) „S i (CH3) (OCH3) 2. H3CC (H) (X 
) C (O) O (CH2) „0 (CHj) „-Si (CH3) (OCH3) 2. (H3C 
) 2C (X) C (O) O (CH2) „0 (CH2) „-S i (CH3) (OCH3) 2. 
CH3CH2C (H) (X) C (O) O (CH2) „0 (CH2) „--Si (CH3) 

20 (OCHg) 2^ 

~ 2 0 CQS^) 

o, m. p — XCH2 — C6H4- (CH2) 2S i (OCH3) 3^ o, m, p— C 
HgC (H) (X) -CeH4- (CHj) jSi (OCH3) 3. o, m, p-CH 
25 3CH2C (H) (X) -C6H4- (CH2) zSi (OCH3) 3> o, m, p- 
XCHj-CgH^- (CH2) 3S i (OCH3) 3. o, m, p-CHgC (H) 

(X) -CgH^- (CH2) aSi (OCH3) 3. o, m, P-CH3CH2C ( 
H) (X) -CgH^- (CH2) 3S i (OCH3) 3. o, m, P-XCH2-C 
6H4- (CH2) 2-0- (CH2) gSi (OCH3) 3. o. m, P-CH3C ( 
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H) (X) -CeH^- (CH2) 2-0- (CH2) gSi (OCH3) 3. o, m. 
p-CHgCHaC (H) (X) -C6H4- (CH2) 2~0- (CHj) 38! ( 
OCH3) 3, o, m, p-XCHg-CeH^-O- (CHj) 38! (OCH3) 3. 
o, m, P-CH3C (H) (X) -CeH4-0- (CHj) 38! (OCH3) 3. 
5 o, m, P-CH3CH2C (H) (X) -CeH4-0- (CHg) 3-Si (OC 
H3) 3. o. m, P-XCH2-C6H4-O- (CHa) 2-O- (CHj) 3-S 
i (OCH3) 3. o, m, P-CH3C (H) (X) -CfiH^-O- (CH2) 2 
-O- (CH2) 38 i (OCH3) 3. o, m, P-CH3CH2C (H) (X) - 
CeH^-O- (CH2) 2-0- (CH2) 38! (OCH3) 3. 

(R^2) 3_. (Y) .Si - [08i (R^^) 2-b (Y) J „-CH2-C (H) 
15 (R^) -R^-C (R«) (X) -R^°-R' (7) 

(^^. R\ R\ R\ R\ R'\ R'\ R'\ a. b. m. X. YJi±ia 

(CH3O) 38 iCHgCHaC (H) (X) CgHg. (CH3O) 2 (CH3) S 
20 iCH2CH2C (H) (X) CfiHg. (CH3O) 38! (CHj) (H) ( 
X) -CO2RX (CH3O) 2 (CH3) Si (CH2) 2C (H) (X) -CO2 
R, (CH3O) 3S i (CH2) 3C (H) (X) -CO^Rs (CH3O) 2 (C 
H3) Si (CH2) 3C (H) (X) -C02R^ (CH3O) 38 i (CH2) 4 
C (H) (X) -C02R^ (CH3O) 2 (CH3) S i (CH2) 4C (H) (X 
25 ) -CO2R. (CH3O) 38 i (CH2) gC (H) (X) -CO2R. (CH3 
O) 2 (CH3) Si (CH2) 9C (H) (X) -COgRx (CH3O) 381 ( 

* 

CH2) 3C (H) (X) -CeHg. (CH3O) 2 (CH3) 8 i (CH2) 3C ( 
H) (X) -CeHsx (CH3O) 38 i (CH2) 4C (H) (X) -C^H^. 
(CH3O) 2 (CH3) Si (CH2) 4C (H) (X) -CeHg. 
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HO- (CHj) „-OC (O) C (H) (R) (X) 

1 ~ 2 0 (D7/^^/\^M, T V -/VS. T 7/V^/VS> n 1 ~ 2 0 <??S|g[) 

HjN- (CHJ „-0C (O) C (H) (R) (X) 



1~2 O^T/V^/vSs ry— yvS. T7/v^/VSx n 1 ~ 2 0 
15 t LTft#{J:|l^^tff. -rm(OXoti:h(Diimm^ti?)o 



20 



J> (CH2)n 




1 — 20 (^T/U^/US, r y — /VS. T ^/VJ^/VSx n fi 1 ~ 2 0 <^^^) 

25 UTffiv^5<z>iSij^uv\ A^^sfi^tc^^J^rS'fcfefis 
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15 



20 



ojm,p-X— CHz— C6H4-CH2— X 

CH3 CH3 CH3 CHq 

I I I I 

o^.p-X— CH-C6H4-CH— X o^,p- X— C-C6H4— C ^X 



C02R C02R C02R C02R 

H H CH3 CHq 

1 I I i 

X— C— (CH2)— C ^X X— C— (CHz)— C ^X 

COR COR COR COR 



CH3 CHq 

1 I 

X-CH2-C-CH2-X X— CH-C— CH— X X— C — C— C— X 
H I II I I II I 

O CH3O CH3 . CH3O CH3 



(CH2).-CH-X 



X-CH- 



25 
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O 

II 

CH2-C-O -(CH2)n-0 — 



o 

II 

C-CH2-X 



CH3 O O CH3 

X — iH-C-0-(CH2)n-0— JI-iH-X 



10 



15 



20 



25 



CH3 O O 

I II II 
C C-0-(CH2)n-0-C- 

CH3 



CH3 

c — 



CH3 



X— CH2-C 

ii 



-C 

II 
O 



■CH2-X I 



CH3 
CH— C 



CH3 




CH3 




-c- 


-c-i- 


1 


II 




CH3 


0 


0 CH3 






0 



ii 



■c 

II 

o 



o 

o.m*- X— CH2-C-O-C6H4-O— C— CH2-X 



o,m,p- X- 



CH3 O O CH3 

i II jl i 

CH-C-O-C6H4-O— C-CH— X 



o,m,p- X" 



CH3 O 

I II 

C — C-O-C6H4-O— c- 



o 

II 

c 



CH3 

c — ^x 



CH. 



i 



H- 



o.m,p- X — SO2-C6H4-SO2-X 



CH3 

CH— X 
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m^^mmp^-T^h^o Hw*u>t><^i: tT> omcom. imom. 2fifi<^/v 

(RUCI2 (PPhg) 3) hMmtLXtff-mxh^o JVT M\L^m-k 

iX-So Hl-^ 2^(^^<^lf;^ hy :7:t;^/^7f:^7^'>'^fiji (FeCl2 (PPhg 

) 2) . 2%<0=^v^/v<ir)\^:^Y^)y3^=^jy^^:^y>(>^^ (NiClj (PPh 

■ • 

3) a) s ISiX^. 2m<0=^y^/l^(0\f:^hV:fi'Jl^:^^y^y^^ (NiBrj ( 

PBU3) 2) mmtLxtt^mxh^o 

25 /Wa— /W, t e r t -T'/^/VTy^a— /V«?<^)T/W=— /V^^^K^ T-fe h= h y/K 
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*t<tt 50 — 15 O'CX'fcSo 

\>yi^:i3/i^i:m±^'ttcm(Ommit^m. M^if. Cu (I) ^fiii^i: LT 

S (Macromolecules 1999, 32, 2872 „ 

20 (^ ;?) TjJ' y /W^m-^iilc^SrSiatt-SJ^JSfeli^ #4i^2p3_ i 4 0 6 8-^^^. # 
4ijSiZ4_5 544 4-^^#, «|#W^6-2 1 1 9 2 2 ■^^^^{c:§S^$ixTV^'5o 

mxhi>(ox. '^ib^zm^mt. tiss:Jti^6<)ffi^^#J■a'■c^^^51^« 
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\f=^/\^nM^i^ (II) its ^m^tmm^¥mhx{}?^fj:< thim^-t^h 

*)m^L<nW-i^LXl. 1~4. om. ^hi^iS-t.\.<itW-i^LX 1. 5-2, 

-[Si (R'^) 2-1, (Y) ,0] „-S i (R'^) 3-. (Y) . (8) 
10 <Z>ry-/^S^ ^m^k7'^2 0(DT7/V'^/\^^s iitcn (R' ) gSiO- (R' 

it^m^i'-^2 q(Dim<Dmt:^^^xhox. smoR' \tm-xhoxhx 

J:v>o Yii7K^S*fcfl;!jq7K5^jS?i4S^^U. Y:iS2^iJi±^?^E-r5^§-?:ixf) 

15 Jim— 'efeo•C'bJ;<^ m^£^x\f^xhx\'\ &\to, i. 2, *ycii3^. ^ 

fc, bfiO, 1, ^ycli2^^-re m\iO--l 9(OmWCXh^o tztcV. a+m 

fr^f\^-^^v^fi^(o—m^'^^ $tl-CV^:5S;6Sfcff btl5o ^^h<o b hx\t. 
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-S i (R^2) 3_. (Y) , (9) 

h'^i^'nmm) t3m(Dh(o m:^ithvy< h^i^ttis) ^mmvxhx 

H^C^C (R^3) - (1 0) 

- (CHa) „-CH3. -CH (CH3) - (CH2) „-CH3. -CH (CH^ 
CH3) - (CHj) „-CH3. -CH (CH2CH3) 2, -C (CH3) 2- (C 

H2) n CH3X C (CH3) (CH2CH3) (CH2) „~CH3» — CqHs^ 

— CgHg (CH3) ^ — CgHs (CH3) 2'> ~ (CHg) „ — CgHg^ — (CH2 

) n~^6^B (CH3) ^ — (CH2) n"- CgHs (CH3) 2 

in no &.±(Dmmx\ ^m(o^tm^m± 2 0 ur) 

* 
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I - ^ ^ n 5 T y ^ = A -c o r {pi b ^ a }i V \ 

tK^s -^MI^ 1 ~ 2 0 ©T/W^/US, ^^^6~2 Oi^ry-zi^s, ^^fc7- 



15 

-OC (O) C (R^=) =CH2 (11) 
20 ST-fo-So 

-CH3, -CHjCHg^ - (CH2) „CH3 (nJi2~l 9<^S^^^-r) , - 
CaHg. -CH2OH. -CN 

W#ff^tu5;ds. »*L<(i-H. -CH^xh^o 

25 <'ttgS^Afe> 

^j4T(:i> ^jc^igof^/umfi-a-i*: (II) -^(DtmmmAm^^\f^xmmt^ 
^-fv ^i^tmm^m^x^. ^istt^^-y/^s. r/i-^^^/^s. tK^^s^^a 
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15 (A) ^o;&■^£T•ffiv^^)r/^'5r::^7^S^/>/j: < l tr^/i^ma-a-<*=fi 

H2C = C (R^«) -R^'-R'8-C (R^«) =CH2 (12) 

R''li7K^^;fc(ip<5"/V'SI:^U R*'{i-C (O) ^ftito-, 
m-. p-7a.r^W'>'S«r^U R'«ttli:^jS'g'. tfctt^^lS:l~2 0©2ffi 

25 tcitmmi^ 1 ~ 2 0 (^TyUdf^/VS. ^^1^ 6 - 2 0 COT y -/WS*fc{ii^^?gC 7 
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Ism. 

M+C" (R2°)- -R"-C (Ri») =CH2 (13) 

r2o^ R2 1(^)^^Q^5|S^ bTli> -COgR. -C (O) RioJ:U^-CN<^ 



"^m^. mx.\t-m^ (14) ^sv^i (15) \z.7^^f\.hX.ofirjy^^:^/v 

W t" 6 ;f ^ T ^ :^ y V ^ ^ W — h T - ^ S f& $ T / N o y 
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HjC^C (R*^) -R2^-0-M+ (14) 

5 H2C = C (R'^) -R^^'-C (O) (15) ' 

i^fp. M+tt±|B{r|^Co R^Utmmf^^. ^tcnmm^l 2 0 (O 2 

(A-g) •:M^y^>A^ h^^>Y(0^^ti:^m^i^^^'^. mt.T V /i^(D ^ b fj: 

20 Sii&$-a:5;fy&o 

(A-i) (p«^) yyw^^ p y K©J; 5 J^j:T/^'Jr=/^S^^®?/^^y>'^b 

(A- j ) y/V'®^^OT/V'>-=/VS^Jir;j&/V^>'^iSrg!fiib^t(^#&TlcR;£; 
25 ^Bl^-eJi (A- a) (A-b) ©0: p /j:7/l"ir:r/wS^^A-t*5;^fet-^^P 
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* 

H- [S i (R^^) (Y) ,0] „-S i 3_. (Y) . (1 6) 

©ry-zl-S. ^^|^7~2 OOT^/l^'^/l'S. ^fcit (R' ) 3S iO- (R* 

15 J:v\ Y(;i7KiSS^fcM7K^^5H4S^^U. Yj&s 2l@^±#?i-r5 i: #^tb^ 

Hl^l-T-$>oTt>J;<> M'ioTV^Tt>iV\ alio, 1, 2, ^fcliS^r. :S 
its bJiO, 1, ^;rc:«2^^i-o m«0~l 9©SIS-Cfo5o fwfcU> a +m 

20 H-S i (R12) (y) ^ (1 7) 
(^fl'. R>\ Y, aliluEl-I^C) 

^tfbtt5„ ^^it^^&.^(DmU(Dm t LXn. RHCI (PPhg) 3, Rh 
C 1 a, RuClo, I r C 1 9. FeCU, A 1 C 1 ,» PdCl,-H,0, N 
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i C 1 2, T i C 1 ^^t^mifh^^o 

(B) 43J:Ut (A-g) ~ (A-j) <D:^^X'm^i>7iimm^d^^J:< ti>im 

> jSfe Ij: PS;t $ ti S t> o -C /jr V 

H2C = C (R^«) -Ri'-R^«-OH (18) 

(^■f", Ri\ R^«tt±iHi3i^i:) 

(B-c) «Sj;tff4#9S¥5-2 6 2 8 0 8(I^$tl/'5;!KiJS-^J^JKy K 

(B-d) «S);t«#§i¥6-2 3 9 9 1 2, #P^8-2 8 3 3 1 OiZ^^iV^ 

(B-e) «^!jxL(f#|g^6- 1 1 6 3 1 2{c:;^$ttS<t p/iryU^-zV^^o^li!) 

(B-f) «^!l;tff#M¥4-i 3 2 7 0 e^^j^iffc^^tL^J: S^&i* 
<^l^v^;^^-/Npy:/^'g>^iJ^/jj< it) l^@{^:Wi-5f=>^^^s-a•^t^<^^^^^:/ 
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(B-g) S;£:ttoii5v^;^^-/^py:^J^'g>^/i;•/j;< i M-f-S tf=/w^s 

* 

M+C- (R2°) (R''^) -R=^2_oH (19) 

(^^, r2\ r2\ r2\ n±mizmc) 

R^'<Dm^<&^mtLXit. -CO2R. -C (O) R*5J:t/-CNOm 

(B-h) Rlt-^(Om^^^$^-/^nyy'f^^^yj^/j:<^ i llS^-fS tf ri^u^fi 

(B - i) s;^;tti^i^v^^^-/Nn^yj^-g-^/>/^< th 1 M-f 5 t'^yw^^a 

H0-R23-0-M-^ (2 0) 

{^^. R^^:fcJ;U5M+{iHui5lc|RlC) 
HO-R24-C (O) 0-M+ (2 1) 

{^'V. R''**5<tU^M+fiSul2(C|^i:) 

H2C = C (Ri«) -R23-OH (22) 
(^'t'. R'«*3J;tJ?R'^Ji±iELfc'b<D^:|^i|iT*&5o ) 



• « 
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(B-a) ~ (B-e) (B-j) © J; 9 /iTK^S^^A-f'S 

'y'yy\/^ v yi^T"^- hT'n tVMf^/i-v?^ ^=^v^v'7:^^ y-^V^yT 
hx ^f"/wv?p< h^rixv-y/wyo tVu (^i?) T y 1^- b j'j: if <^ J: p j'i:. TIE 

H2C = C (R^«) -R^'-R"- [S i (R^^) (Y) ^O] „-S i (R 

^'') 3-. (Y) . (2 3) 
iX^, R^\ R^\ R^\ R^\ Y. a. b. mH±|2Jc:|^U» R=^«li. it 

g^-a^. ^fefi;^^ic 1-2002 ^(o^m^x 1 ®i^/^±<^^-r/v^'a-^"^A/ 

25 -CV^T'bJlV^ ) 
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Tfi^Jx.{f#^5p3- 1 4 0 6 8. WA^A-b 5 44 4(C^$il'5s ^ISttV 

:i ti Id PI^ $ 5 1> tt « /j: V ^„ ^ K^m^ V ^wS t ^^-ft /w^ = 

10 M+C- (R2«) (R21) -r26_c (h) -CH2- [Si (R^^) 2 

-b (Y.) bO] „-Si (R^^') 3_. (Y) . (2 4) 
(^tf. R^\ R^\ R2°, R2\ Y. a. b. m. lisiIISlClli:, R^ejijE 

R^'(Dm'^m\mtLX}ts -CO^Rs -C (O) R*5j:t/-CN<^ 

(1) if^/vm^y-^-lry t'^'^yv^jj^/vfi-a-fef^ij; !3m^i-^wi(cj;oT 
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_0-R28-NR*% (25) 

^^iC 1 ~ 2 0 2 ffiO^«IS^^-t-„ R^''fi7Km^fcJi^^||[l~2 0Ol# 

■^^T♦V^Tt.<tV^;^^^l~2 0<^2ffi©>r^S-efe»J. 1 ~ 2 0 

15 -CeH4-R='^- 

) 

20 -C (O) -R»°- 

HO-R*'-NR^*2 (26) 
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10 -C6H4-R2^- 

-c (o).-r3°- 

— /V- ; o, m, p -NH2-C6H4-CO2H ; W v'>'^ T7=^y^ T^/-f^ 

So ii^^ip'^^b-a-'fei: LTfi#(;iPS^$ti/j;t^i^ fllx.fl. -^^2 7f^^$ 

M-'O'-R^'-NR'^ (2 7) 
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M+0--C6H4-R*''-NR^% (28) 
M+0--C (O) -R^o-NR'S (29) 

9(^2ffi<?5W^^^^1-o R'''ft7K^*fcJi^^icl~2 0©HfficO 
2^@^0R^'»«l:V^^C|^--et>«t<M'ioTV^-C't>a:<, ^fe, fife 

20 -^^2 7~2 9{C;^$ixS;a-dE-v'T=;ry&-^1-5'fb^ife«. -^^2 6{C 

^i^Ks ;«;y hdr'>K. y^!>A7< h=3pi^h% •:M- y Aai h^i^ Kx 

y tj^Aoi h=^rVh\ y h^-^'K^ ^hy "J^A- t e r t-:/h^v^h\ 

25 ;«7y 1 e r t-^^h^'^K. ^^■:^^y ^^;&y mkv^^ 

A, h y A, 7K@^^b•:^ h y A. 7K^« V^J^. Tkmiti- f y 

7K^^b;i& y p«5^/uy 3if^/vy f^t>A, n-^^/vy 

t e r t -:/^/vy y^lJ^Ai^'T y^'nf/VT^ h\ y 5^!? A-^^rf"^ 
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mmm^M\^X. 0. 5~5^ft. »*L<«0. 8~1. 2^*-CfcSo 

3— /u, t e r t -::/f^/'WT/V'3— -/i^^oT/v^— -'W^^iK ; T-fe h;^ hy/K 

m 

(^-ir hy^^^lK ; p<:?/-/K T'p/^y-zK ^y^p/^V-zw. 
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^iCgJfeSi: LXit. ^:^v?yV;^-^v';57/U2}<=/V^^ t e r t ^^i^;!{7/^^J?- 
-CR^^R^^X (30) 

Xfi. MzMs B^M^mt. ) 

25 M-'-OC (O) C (R*«) =CH2 (3 1) 
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XC (O) C (R^s) =CH2 (3 2) 

HO-R«3-OC (O) C (R^«) =CH2 (3 3) 

(^tf=. R^^(±7fc^. *fcfi. ^^iC 1 ~ 2 0 <^:t«IS-lrSi-o R^ni^m^2 
~2 0<^2«fi©W^SiSr^-r„ ) 

10 ±E(D'^:i&"&t-ov^T^9g-r5. 

-CR^^R^'^X (30) 

15 Xt±, X\t, 3^mi:m:i-o ) 

M+-OC (O) C (R^«) =CH2 (3 1) 

25 X}t, •0»Jx.^^^ -Hs -CHas -CHgCHgx - (CHg) nCHg (nfi2~l 
9<^||^i^^i-) , -C^Hs. -CH2OH, -CN, 

^a^mifbtl. ii}t.L<\t-H. -CHa-CfcSo M^\t:t^i^T^ty(DM:^i- 
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Mvx. L < « 1 5 M{-»^u<tti. 0-1. 2^s-efe-5. 
15 6;^jSfe. 

XC (O) C =CH2 (3 2) 

20 -C{i. -H, -CH3, -CHgCHg. - (CHg) „CH3 (n{i2~l 

9<^S^^^f) . -CfiHg, -CHjOH, -CN, 

^^s^^fbi^. 0*U<Ji-H. -CHgiffcSo 
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HzC = C (R^*) -R^5-R3''-OH (34) 
H2C = C (R^'') -R3^-OH (35) 

20 (^cf. R^''{i±xBLfc'b<Z)i:lll^Xfe5o R^Mi lflaiJX±<Z)3^-x/vj^-a'Sr-^ 
^XV^Xt>iV^^^icl~2 0O2ffi(^WaS$:^-ro ) 

25 (c) i|^M2|i4_i 3 2 7 0 6f-^m?iiflCM^$ix2)<t ^JiJ^SfeX*. 

(d) Jg^#i&7i^*/wfi'a-{cJ;t)#P>ixS-jilS^3 OX^^^LSip/ji^^- 
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M-^C- (R38) (R39) -R3^-OH (3 6) 

mimtvxit, -cogR (ji^T^/vs) , -c (o) R i^hm) . -con 

(Rj) (7^ KS) . -COSR if-:t:^:^7'jum) s -CN (^hy^l^S) , 
tLTfi, -COaRs -C (O) RiSXr^-ChJiimi^0-kL\^\ ) 

H0-R3^-0-M+ (3 7) 
HO-R37-C (O) 0-M+ (3 8) 

:^^mxn (a) ~ (b) (oi:o^j^7i<,^m^mAir^:^m\z^^n^:^i,mmm 

t.tc (c) ~ (f) coj: 5''j:^^-/^ci'J^^J^'a'*'>'i:< ir'b i^i^-rsfc'^ 
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SO 

S HO-R"-OC (O) C (R'=) =CH2 (39) 
- 2 0 <7> 2 tt^W^S^^fo ) 

Tli. m:t\-i. -H. -CH3, -CH2CH3, - (CH2) „CH3 (nfi2~l 
10 90S^^^-t-) , -CgHs, -CH2OH, -CN, 

Wmifhtl. »^U<Ji-H. -CHg-efcSo rPrflcfi^/i^b-e-^lirUTH. 

y v-T^- ^^^v'U l^:/i^-r yi/r^- l, 5-':^7:^^:xv^^yv^ 
20 ^<Z)>l'y->T^^-h<t:'e-ife;^^#lf5^i:;6S-C#S. ^^T*^^ L 

<<+a^'fk^r!l (III) {c:ov^T>> 

:*:^5gi::*5{t5 (III) ^^^T'feS^SMj^Jliv ^ V ^-t' /^^M"^^ (I 
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■ 

5 fii^^^/v^^m-trnt. yyyj^mm'^i^xh^<. :7'ps/^*fi^{*c"etiv\ 

* 

I) i<^*a^tt^<t <9^<1-Sfc*l::. y 31— r/v^fi-g-fls: (I) (Dj^lJaSL 
(I) <^^iPdS3|s;M6«JlC/1?yyp t:°;^y;^#v'KX*fc5#-a'x ±IExKy^-x 

7}fyi-x>'^«3t<^¥-l§lMl-J:!?:^^t<^''ji5d^ 3i^2~2 o^TfeD . -8- 
^(D^^-^t^h. 2~1 Offid5$fiLV\ jJ^ y 3i-7'yv«5t(^*ji}S(i. 

y /u^s-a-^zf^-cfes^-a-tc^, y 3c-x>'w«3tSr^i-5 (^ t?) r y /i^m 



wo 01/90224 PCT/JPOl/04369 

52 

^mWi (III) tc*3v^-c. t':::i^i'^m-a'<*j (II) ^m.'k-t ^n\z.'^m^ 

ftji. vifyai-x>'i-5^fi'a'fls (I) (II) (^ifj-a--^, jKy^i 

10 -7-i\^mr&<r>wm.]^>>x.xi^^<mi^. -B.^\z.\t. -ttv-^ti. ts^^b^J (i 
I I) ^Wfife-f-^^/-^— ©^^/v^cr)^-^,, 1 — 9 9%x-fes::ids^?^L<. 

5%~9 5%:i5J;i5i?^LV\ iB^-fb^J (III) ^r*5V^T. t'^/U^^m-a-fls ( 
I I) $:S^-r5^(c^g;ffi$n5t'z^/i-^^/-^-i, 4^y ^-T^/v^itiSr^l- 
St'^/v^^y-^-ttO^/viti: UTfi#(wPfi^$i^;^ji^^;i^ 1:100 
15 ~100 : 1-Cfci?. if*t<fll : 20-^20 : \ XM . a:t)0*b<lil 
: 1 0~1 0 : 1-Cfo^o ^y^^-x/i^^fi-a^fls (I) O^S;0S#v^*|-S'{c{i, 

^^^^t^^g^-fb^J (III) (^l&TO5)-i^l:(t#[c$iJ|5S(ii^j:i^;d5^ ^jv/<-=5^ 

3i-Vg ^'^ci-^ h^7 7^--Cill^Lfc#^, 5 0 0~5 0 0 0 0(^i|Sffl(C$) 

20 ^W^%\.<^ 1 0 0 ©--l 0 0 0 O(7?^H{c:fc5wi:;d5i90^Lv\ 

3j^ll§g(^*l^^bj^fil (III) ©-a-^^fefi^l^fiB^ti^n-f. 7y-7i^;!&/wa 

<<^i^^b)^J (IV) >> 

:immz.i6\-)^ (IV) ^:9-efo5+ibM«. i!^^) (I) 
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m 

{bTK^^^ft ; :/n-t;^;*->r/W^ ; ^Ky J^^WV^y =— /K J^y T'n w^'i/y 
^y-r h7^^v^^^y =i~/w^<07Ky3^~r/i^^°y:t-/V'i: wne>^ 

20 ^^VnTM^JIi ; •fe^^i^^'®?. Ti^^V^i^^, 7^/w®?^©2^S 
^t^^l^^'^y =3— /K i^a^f-Vy^/y 3— /K h y :i^^W:^:/y 3— 

25 ds> 2Ky;^f^w-^jKy-a-p<^/w;^f-w^©sKy;^f^^:^^i; jKyy^^v? 
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54 

^ y /i^m RjM^jfi^^pj^ai^^sii^j^^^iir-riSimigii^a-a'fe (u s p 4 4 1 4 

3 7 0 V #giBg 5 9-6 20 7, m<i!i^ 5-5 8 00 5, 1-31352 

2> USP 5 0 1 0 1 6 6) (w-Cf^li$tl5fc*^t^|g|g<^e65{CfiJ;t)$f^LV> 

TMMPc 1999^10^ o 

ffii-s^-a-, ^i^^4*%^i-r6t5>^*^i#^^R&^$i^^t^v^:o^ 3ooo:^t-c 
mmm dv) <^-^«f4. ^y^i-r/^^m-a-fls (d t\i*=^j^nm^^ 

(II) <^>'a'tH 0 oa*$|J(-SirUT, l-'2OOmftlH5X'fe<5;it;0S^?tL< 
15 i6^*!#(C$fiLV\ 



* 

20 ^PLT'bPiPi^J^V^ 
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55 

>^f^^v® tf >^ y c^yv 7 * / ^ Kx v^y 7" ^ 4 © ;^ X>f b-g-ife 

ipy :^::^jvif7='i/>. 2, 4, 6-by;^ (i^p* f-/i^r ^ y ^ ^>'v) ya^j — 

1, 8 -v^Tif t'v'^J' n (5, 4, 0) '^Vt'^^-I (DBU) ^tOT^^^^ 

20 ^b-S-i^s ^i>5v^^iri^p>(^T^>'^'(b#«^©;<;/^2^?>'^^i:«:el ; 7!>y/i^T^ 

mt(DRltMioXX^iMi^m ; iiPJc^^y r 5 >'i#^SS^i:/6^f>^§lbi^5^£^^^■ 
*7K y r ^ Vmm : i^m(0:^ Vr^^t :^:^^iyit^m t <^)SJ^;^^^4^ ; y-r 
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56 

) loogp (fisiHs, sxrmc) icstLxo. i 2 o mn^tm^ \^ < . i~ 

^4 0 

R^». S i (0RS<>) 4_. (4 0) 

i^^<^>-«S:^ (4 0) 'p(DR*^t^, ^^jg:6~2 o<or y-;uS"T?fe5t>coi^ 

M^fls^ (I I) 1 0 OlfPtC^I^LTO. 0 1 2 0 SP©^ U < . 0. 1~ 

m 



wo 01/90224 



PCT/JPOl/04369 



15 



57 



RsigS iO- [Si (RSI) 2O] .- [S i (H) (R«2) O] 



[S i ( 



5 RS2) (R83) o] .-S i R^S (41) 

2S i O- [Si (R«^) 2O] [8 i (H) (R") O] [S i 
(R«*) (R»3) O] .-S i R^'jH (4 2) 

(^Ef. R«'*5it;«R = 2tt^^jg[l~6 0T/l^dr/WS. ^^tfi. ^oir^/V-S, R 
«^fi;^^IS 1 ~ 1 0 (^T/U^^f./W'S^fcfir aJiO^a^lO 

10 0>bfi2^b^l00s c fiO^ c ^ 1 0 0^r}^yt-t-SI^^£r^-t*o ) 



HR 



5 1 



>54 



,56 



R'" H R' 

r-(SiO)«,-(SiO)e-(SiO)f 
54 ,1^55 1^55 



(43) 



* ' 1 ~ 1 0 (^T/w^/wS^ tt.\try/y^^/vm^7^ir^ d « 0 S d ^ 8 . 

e{i 2^6^10. fttO^f^S WSIS^^ d>o3^d + e + f^l0^ 
fc-To ) 



20 ^<D^b-a•4^^^V^5r 

iSrW-t-5TE-«S^4 4. 4 5•C^$i^5^^yie^c«dE^•t^:^J^, -/fe^4 6. 4 7 

25 (CH3) 3S i O- [Si (H) (CH3) O] [S i (CgHg) 2O] h- 
S i (CH3) 3 (4 4) 

(CH3) aSiO- [Si (H) (CH3) O] g- [Si (CHg) {CHgC ( 

H) (R«0 CfiHg} O] ^-S i (CH3) 3 (45) 
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58 



6^5 



H CrH 

(diO)r(SiO)j 

CH, 



6"5 



(46) 



H CH3 

(s'iO)r(iiO), 

CH, CH2CHC6H5 



I 



,57 



(47) 



8, ;&^o3 ^ i + j ^ 1 0 ^mtc-rm^^^i-o CeHgfi^ai^/kSSr^-r, ) 

i^-^j^:^, 1, Q-j'ri^:x,y, 1, 9-r;<7i;'3i>-^©^<i:7K^^'fb'g-«fe. o, 
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10 



15 



H CH3 

(OSi)„-0, 



I /CH3 
Si^ 

J 



(CH2) 



m 



59 



H CH3 

0-(SrO)„ - 



H CH3 

V 

(OSi)„-0 



I /CH3 



H3C' ' 



H CH3 

0-(SiO)n- 



H CH3 

V 
(OSi)„.0 



I ,CH3 




-a 



O 6 HgC^' 



H CH3 

p-(Sib)„ - 



H CH3 

V 

(OSI)„-0 o 

I /CH3 jl 



o 

II 




occknWi 



H CH3 
p-(SiO)„ - 



( n li 2 ~ 4 ©Sis. mli 5 ~ 1 0 (DS!IS) 



h\ 2, 5-i?7<^/l^-2, 5-v? (t -^^-y-^^, 2, 5 

- v^pt f-^i— 2 , 5 - V? ( t -T'f^/v^/V';^-^ v') - 3 -^^-yy^ -y^ \ 
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60 

^v^K, 2, 4-v^^nn^:/y^/w^/U;i-^e^h\ =7 ri y( )V^)\.ir^-y Y<D 

1, 1 -V? (t-7'5^/W'</i^;^=¥v/) v'^J' P^^1^>', 1, 1 
-i^ (t-:/f^/W^/V;r^v') -3, 3, 5- h y p<f^/U->^'n^d|ri^:^(^J; p 

'B'TO^'^MIii^^'iJi: UTfi. RhCl (PPhg) 3, RhClg, RuClg, 
15 I r C 1 3, FeClg, A 1 C 1 3, PdCla'HjO, N i C 1 2, TiCl4 

t<lil 0-^~l 0"'mo l<^^iaTfflV^S«0:6^J:v^ 1 O'^mo 1 J;!9ii^/iV> 



wo 01/90224 PCT/JPOl/04369 

61 
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62 

^) r^y/i-s, T^yn-hy/k^, N-t'^^ufny k:/S. 



20 



25 



PCT/JPOl/04369 



63 



O 

II / ^ " 

H2C=CH— C— (-OCH2CH2-jj^OCH2— C C4H9 

C2H5 



H2C=CH— C— ^OCH2CH2-+-OC2H5 



H2C=CH— C— ^OCH2CH2-)j^O — ^ J 



O 

H2C=CH— C— (-OCH2CH2-)j^O— ^ 



H2C=CH— C-^OCH2CH2-j^O— ^ J C9H1 



9 



H2C=CHJ-f0CH2CH2-)|^0--^^^^--^~^ 
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64 



o 



H2C=CH— C OCH2CH2O [-C— (-CHz-J-O-j^H 



CH3 O 

H.C=U_OCH.CH.O 



C-fCH^^oj^H 



H2C=CH— C-[-0— (-CH2-)— C-|-0 — CH2 




H2C=C C O CH2 

H 




O 



H2C=C C N 

H 



I o 

w 
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65 



10 



H2C=CH 



-I 



OCH2CH2O 




H2C=CH-C 



HoC 




CH3O 

H2C=6— H. 



OCH2CH2 — NCO 



15 



O 



H2C=CH-C— OCH2-fCH2)-CH— CH-(CH2)^CH3 



20 



o 



H2C=CH-C — NHCHz-/" ^ 




25 
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66 



CH3O 

H2C=6 — C— OCH2CH2O 




o 

II II 11 

H2C=CH-C — OCH2CH2O C— CH=CH-C — OH 
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67 



O 

H2C=C — C— OCH2CH2-(-CF2CF2)j^ 



H2C — C — C — OCH2CH2 — CqH'J/ 



*^g:i^ac:^^^y-^-i tTfiy^^':^3i;^, ^yyu>^^i>^, t*ri/u^h>'^^ 

15 F^y h^v'v'T^ y ^->, t'x^7 3i/>-/^AJKy jch=¥v-;?T^ y V- 

i^^^'^cty ;^y h— /WjKy^'Sflh/ y K^^1^^ y I'— hy;;^ (bKo^ 

v-jc^/v-) -r yi^T5?v-hJKy^^f-y y KhyTiJ' y V— hy^^^ux 

;&yv=p<f^p— /Wv^T^ y h 2- y >3^/w;i}-^v'- 1, 1-^;^^ 

25 -/uy ^7 s'^^3^3iK^'>'7':J' y i^— hi^ili. ^ i^y— /^y;i}?7^y^M^Ji^^v 
^yv-h^m. xKy:^-/!^ (^^yx h^^f-v^^jj^y n-/K j^^u-^^y 

x/i^v?;^— /K ^y T'D t'V'^'^y 3— yK ^y 3^5^^>'^^y 3— 4^y;& — 
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68 

) Ti? y ^:/iJ'3iy^y h-ji^hvr^ y i^- h^} lrS^&^-^T#^ 

10 So 

^ju^yyy y, 4 cz p^yy^a^y 4, 4 '-v?y h^i/^^^^y 
ys^jy. 4-^uti-4' -^y^yjX'^WysLjy. ^-^xm^'^yy^ 
3, ^-i/^ uxx^'fyy—y, 3 -^^ a d- 8 -y :^/>^f-:^ h—:/. ^ 



wo 01/90224 



PCT/JPOl/04369 



69 

« 

Wtpj'jlV^ 3S5!p^^Mtt^-r;t>'S^)iSft LTfis 6 5 0~1 5 0 0 nmO^^ 
10 <^)tJ^^>'V'¥--CM-rS> ««J;tli«ltM¥3- 1 1 1 4 0 2-^, #M¥5- 1 9 

15 ^i7i^^^;65, ^ifiO^a^i^t^JS-a-^^^ 1 0 OlIPlc^LTs 0. 0 0 1 ~ 1 0 SilHJjiW 

■ 

IgfiM-a-MM^PJ^-^W-rs :: t las 

;^ (4-;^ h=¥v'- 2, 4-i^^f'/W-?^n= h y/V) (VAZO 3 3) , 2, 
2' -T/tr;^ (2-r ^ v^/^d/nV) i::^^:^ (VAZO 5 0) , 2, 2 




,1 
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70 

' ~rV\f7. (2, 4-v?pt^/W<WO=. hU/V) (VAZO 5 2) > 2, 2 

/ -r-/\c7. (-fyp^^o^ hy/w) (vazo 6 4) , 2. 1' -tV\^7. 

-2-7'f^/^:/^P=^hy/l' (VAZO 67), 1, \-TV\^:^ (l--^^' 

■ 

D^drf-;/;t;/Wj}?^ M;/!^) (VAZO 8 8) (±TD u P o n t C h e m 
5 i c a 1 ;6>e>A^Rr^) s 2, 2' -T/fc*;^ ( 2 -i^^ a tVW::^o t°;!^= 

MJ/W , -Ru^2, 2' -rv\^:^ (^^/i^>r h) (v-eoi) ( 

10 v-i^*— Ji?^— (4- t-y5^/^'>:^'a^^'>/U) 

-b(Perkadox 16 S) (Akzo Nobel *»bA¥"Ite) . 

h(Lupersol 11) (Elf Atoc h e md»bA¥ RTtB) s 
t -7'^;W-?— 2 -3l^/^^:^r1^>' J^— h(Trigonox 21^ 
15 C50) (Akzo Nobel d^bA^'^Ttg) . fi-U^iii^^ki^iJ^ ^/U^;OS^if 

« 

fi^mi)''hm\t^^o H{-$f^uvNt>co{t. 2, 2' -ryif-^ (^^/w^y:/ 



< 
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10 /iS, a^5 0t:~2 5 O'C^ISai^dii?* L<. 7 0'C~2 OO'C05^af^:6Si 

* 

25 y- (2-T^/aif-/W) 7^y7°af/Vhyp( hdE-vV7>'. y- (2-7^ 

r $ y:7'af/V7«^/Vi^p« h^':^V9:/> y- ( 2 -T ^ / ^f-/!^) 
T^yi/ot'/Vhya^h^i^v-y:/. y- ( 2 -T ^ ^ T^yy'PtVl' 

=/u-y -T^ y:/^ tvvh y ^ h^^^^i^y:^. N-'<^^v^/v-y-T^yy°a 
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72 

Y^'y^yyV^ /3 - (3, 4 -3^*°=3e-v'v':J' P^df^v'/U) h y 7« h =^v^v' 

/5- (3, 4-3^;iK^v'i^^' H'^-'^v^y'i') h y h ^>->7 ^'^O 

10 ;iJ?dE-i/ji5^/P7 3i=./Hi'';<. (2 h=¥^^) N-/3- 

y n>i'/V;*-:?E^i/'yp tVvp«5^/Wv^^ Y^^y^yy^s y -T^ n^f 
15 P^P tVu h y p{ h^i^i^7>'^(^)/Npy:^-g-^i/7>'l^ ; hy-^ (hy>h^ 

zn^^^nLtcm^i^x-h^s T^y^ttv'y/v/i^y -^-s v^y 
^^'x y vy/Wbi^y =''->'^ i^y/Wb'-Ky ^^x/^^'b'>7^';*i/7'y 

if^m\^m^^^'yyi^:hy:r^)y^m-t. li^-. ^^J^ y 3i-^/v^a-g'{4t (i) 
i: If ^/wM-^^*: (I I) 1 0 OgiJ(::?EiJ-U 0. l^-Z O'^(ommx^m^^^„ 

T^y^K 2Kyj:;^r/K j^^y^i^v:/, /Ky>^pt°u:x, ;jfy 
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73 

10 < prU^rfl > 

=i-/wt?^:^yj;— ^;^^jcy;^y h— /wa^j^x/i^^^jj^y r/w=¥^:^^*y 
zj^)V<r>:^7^7-)V^ \ y^) ^ v'y}\yi>r^:Ky z^—Y, h V:^f-^i^n-^y^y 3^—h^(D 
20 y y Sialyl. 7^/1^0 ; hV^VyhM:^:^7'/i-m:^V:^^i^y-^^V-a-;^i- 

V. :f^v?az:^-7'^ y D= b y/K ^y ^J'^aT'l^^' ; ±&^'ft:/-«7 7^>'li ; 

/w^ ; ^Ky 3if^i^>^^y 5!Ky7*'ol:°w:/^y 3— /K 4<yxh7^f^w 

25 >'^y 3-/i'^<z>;iKy3i— T'/wxt^y;*-— /^i:::i^f>^y^— x/^jKy;r— ywt^TK 



* • 
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^ y i\^%-^mmv^n'^'m.mm\^'^m^^%w-MmM.^^ (u s p 4 4 1 4 

3 7 0. #MBS 5 9-6 2 0 7, 5-5 8 0 0 5. i^P^ 1-31352 

10 2>USP5010166) {CTf^jSi^n5fc*5|:^9^<^)@6{3(-li«fc«?$f*Ll^ 

1.mMP( \ 9 9 9^1 0^-^#fig) o 

) hyf^^/x^^m.-^^ (II) t^-a^tf- 1 0 osft^(c^LT5~i 5 oaigis. 0 

15 ^U<(tl 0~1 2 OSftgP. $b(C^f*L<ti20'-l 0 oaS^p-CfcSo 5 

e±x 7^-AKi^y;*. etl^-ffiv-y;?;. MfB^4->y;{;. ^illii^y;5;. Ku-v^r 

4!l7K'5r>rS(?. ■^TK'Jr'l'^. ;&-7i<>'7'7 y ® J; 5 'itfflS^ttj't^^ ; fi®^ 

Tji'K::^^M,m^. 7 V > h^^. mitm^. m^mm. m^^i^xv^ 

-AKi^y;^. I^^B^i^V^. mUi^V:^. Kd-t^ ^yy , m 
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75 

:*7°o:^gex ;*:7'y/uif, -<7/w=?yi5s ;!&y!i>'^. ^yy^jfj^Wt. y^vy 
20 ^y;^^^®?, y</i^^'f-yms :^Trvym> ^^^^m. :ti^^ym^<om 

^M.^. ^j^m^<D7.ju^ymmm^:i-ynm^i^m^-i!>^m^f^ri?>. z.<n> 
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76 

<m\iM> 

10 ^-C'^iiV^r ir^is^ij 9,100 OfiAlfeSriStS i:M{bttm^<^<z>f^lltt2)51£T 
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77 

:i(Dx^fmMm<DMi^mn. #^2|i4_6 9 659-^. #^5^7 

15 -108928-^, #IBBg 63-254149-^. #IBBg 64-22904 -^(^ 

tk- y^(o^iz.^i^^tziy-]} y^u^^^-t^m^s mhfititEmx^n-^j:^m 

25 x\t%mU^iMi^\^^-:^hi\:Vtch<o^m\'^^t^^LB\'\ -^f^> l€i^2^ 



<<e!»>> 



wo 01/S>0224 PCT/JPOl/04369 

78 

^m^i^ (II) Rxj^nmim d v) i:^t^mitmsL^i^i:mit^'ttci o o 

10 ^tz. :^^mi^iii-f?>Wim^(DU,mt\t. J IS A 1 4 1 



20 ■vh^o 



25 rummoi xxfitwtm^ r^j isxu r%j its -ttv-etb ra^j *3<fct; r 



m^^^Oit) J ^jW^-^zsL^i/B-y^n-^V^yy (GPC) ^ffl 
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^'r\^>'^^^/\^t:%mVtch<0 is h o d e X GPC K- 8 0 4 ; BS?p 



1 ) 

2 L 7 7 ;^ = {C:i:'fb^— ^ 8 . 39 g (5 8. 5mmol) , Tirh^hiJ/W 
1 1 2 m L i^ttii^t^, .^^^«IT7 O'C-^2 O5^^;DP^0l#bfCo ::iX(-2, 5 
-v?7^n^Ti^t'>'^i^3i'?-/H 7. 6g (4 8. Smmol) , T^y^l^^T' 
10 f^yw-g 9 6mL (6. 9 4mo 1 ) . U /W^J^xT P 7 9 g (0. 8 5 

8moi) ^iiPx.. $ e> 7 0 'CT' 4 0 ^ W;&p^!t# Ufco f'/l' 

h y T^^ (M h y T ^ i: $^1") O. 41mL (l. 95mmo 

1) ^m:^xRit^^mithvtzo 5i#igE# 7 orx^M^^^i^tt. hyr^^'^ 

2. 05mL (9. 75mmol) ^ii;!JP Lfco 3 3 0 1 , 7 

15 -;d-:^7^'-:^Ji>'2 8 8mL (1. 95mol) . hyr^^4. ImL (19. 
5mmo 1) mML, 7 OX^-QM^m^^W^. Sf&^^3&> b 5 7 0 ^ 

•r s r i -cm-a-ft: ci] ^wz, n^titcm^w ci] ©icTO^^Afiopc 

(^Mi5'nn/i>/Wi^, J^^y -e2 8 8 0 0, 

mm^mnTs 2L77;^=(-±Exwcs-a-f*^x s^^;^y ij^ai 7. 2g ( 

0.. 1 7 5mo 1) . DMAc 7 0 OmL^rttii^. 1 0 0 tJ-C 1 0 ^r^;!jD|^SI 

25 fco ^mi:ms.timLxn^^^^^^LX2L7 7:^=i\z\^:L^. do 

Og. W,mt^^. ^S^3-17-K5 0 0 SNi=ar3-l7-K7 0 0 SN<^1>?^1 

-a-^^ [2] ^^fco 
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1 Lm^RJ^m^\^m'B-{^ [2] (7 0 0 g) ^ i^/^ h^a^i^Ti^/Vt Kni^7 

>' (2 6. ImL, 0. 212mol). :^J\^\'^^/''^/V (7. 7 1 mL> 0. 
0 7 0 5mo 1) , *5j:U?0Me^<^l. 1, 3, 3 -x h 7 ^ ^>'U- 1 , 3- 

10 2. l<@-C&ofc. 



(^^«SJ 2 ) 

2 L79;^='{-^lb^— ^8. 39 g (5 8. 5mmol) , T-feh=^hy/V 
15 .1 1 2mL^ttji^. ^^^MT7 O'iCT-3 0^»f^SI#Ufco -tb(-2, 5 
-i?::/n*Tv?t';^^i;?Ji^/H 7. 6g (4 8. 8mmol) . T^y/Vgfty 
f'/W2 2 4mL (l.-5 6mol) tt;i> OX^-Q A 

fco iitbi-^^'^T'^/vv^^^^^/hyr (£t^ b y T ^ >' t #1") o. 4 

ImL (1. 95mmol) lr;!jPx.-CS;t;^P*^LfCo 51 7 O^T'^lJP^^ 

20 #Srj^tt> S*&lli^^8 0^/5^P>»TM65(cri^ y/W®Sy5^>'U8 9 5mL (6. 2 
4mol) ^ 1 6 0^j6>ftX^RTUfco h y r ^ 1 . 84niL ( 

8. 8 Immo 1) iSrii^IPLfCo Kjt>Mit&;ii^b3 7 5:$}-^l. 7 ^i^J^^- 
288mL (1. 95mol) ^ hyT^:^4. ImL (19. 5mmo 1 ) 

4] ^#fCo [4] <^^¥*&5^i^»ttG P CSO^ O^Wi^^^u 

^^/l^J>., J^^y -C2 4 1 0 0. 2 7-Cfc!?. *fc*H 
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0. 1 2 1 mo 1) ^ DMAc 9 0 OmL^ftiii^^. 1 0 0*CT 1 1 ^F5;!JPM 

^miz^^m (2oog. w,^it^m> ^b-v-v? o ofed ^m:txm 

1 LRJESf&^^f-a-a'fic [5] (6 4 8 g) ^ v?^ h^v-^f^/Vt Kci>>7 
>' (25. 5m 0. 207mol) , ;^/H- ^/W (7. 5 4mL, 0, 
0 6 8 9mo 1) . iSXXJ^OW&'^<Dl, 1, 3, 3-x hyp^f-/^-!, 3- 



a 



1. 9l@X**)oy5:o 



1 /i-ssrti-5 t^'^/w^m-a-fls tmis<^»i4i^ y 

20 ^r-raz-K y ^i-x/v^m-^fls (m^^xh (^) asi s 2 o 3 ) . i {^^-rtij 

V 



(JtWJl~5) 

1 ic^ L:to 
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5 ^^mi(om'^mc^V:^-T/v^m^i^^yi^:^h'i-^:ii:i^i:'!), 

10 imMM 6 ) 

miS<^^filtti^y/vSSr>ri-'5/1^y3:-7^yi.5^a'g'^!{: (S 3 0 3 : M«^X 

/wv'i^Aisi) 120^, miti-^y i^^^-^R-s 20 -.^mMM) 2 0^s 

15 RJM^J (D I D P : j/^A-fb^X^) 5 5|f|5. uBitM (x-f ^/"^u y » 6 5 0 

0 : m^itm m^^nM (f-^ tf 3 2 7 : ^/^;^-<>'-y vt^^^ 

1^, i^^^^J (LS-7 7 0 : S^^m) lU. Mt^M (A- 17 1 
(VTMO) : B;2|C3.:r.;&-) 2$|5. S*#4^J (A-1120 (DAMO) : 

B:i^aL:^:fj^) m^mm (u-220 : Bm«) 2ia5*^^ji'a-u j 

20 I S A 5 7 5 8<^HM§l3g^«ftti:ll-©^@|fl£«rf^S{U ^l^-C2 0. 5 
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iitm 6 ) 

y r yu^fi-g'^*: (S 3 0 3 : MM^XH) 1 0 0^^m\'^tz\iMtmii& 

mmmW (E b) m^'^m : 2 St:. ^ISgJi^ : 2 0 Omm/m i n) ^ 
^2 









^JS^^!) 6 


iti^^aj 6 




S-303 


70 
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^'f'^'-^ R-8 20 
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3 




U-220 
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a ST 
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1.47 


1.77 
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440 
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i^M 3 ) 

5 mmtm r 1 1 

5 0 m L 7 7 -5^ 3 f:::^'fk^— ^ 0 . 30 0 g(2. 0 9mmol)^T-feh = 
hU/WS. OOmL i^ttii^. ^^^9^T 7 0 "C-C 4 0 LfCo 
(C2-ya t°;r>'ggp{^/UO. 7 7 8mL (6. 9 8 mm o 1 ) . JJ /'Ugfe:?' 
^;H0. OmL (6 9. 6mmol) . 7« h ^v'v'rT'a f V^'^y =3— /WT^ 
10 yU'-hl4. ImL (6 9. 6mmol) ^Mx.^ ^ ib\^7 O'C'^ 3 OS^mM 

) 0. 0 7mL (0. 3 5mmol) ^M^XRjt>^mit^VtLo 7 0*C 

X*M8li^4r^^J-t. hyr^^-^O. SSmL (1. 7 5mmol) ^iiJPLfCo 

SCTi^d^b 2 9 o^^9 o'C(c#jfiL. $ 7 0:»-W^i«^-^i^ttfco RJt^ 

] Sr#fCo #f>i^fc^l^^k^J [1] (D^^m^^&\tC P cm^ (^tjj^ijrpu 
:sKy ^f-i/^^^) T 3 8 7 0 ^ 1 . 1 7-Cfoofco 



(■a^^f !i 4 ) 

20 ^^^b^J [2] -^fig 

-g'J^g^aj 2 -CT ^ y 6 . OOmL (4 1. 9mmol) > ^ h^ri^ 
v^yo t'Wi^^^y 3— /l^r^J' y V- 1 9. 7mL (9 7. 7mmol) L 
fcm'a'^««j2i:TOlCLT^^« [2] <S:#yCo #e>tbfc^^M [2] 

^¥^^^^»(iGPCti!)^ (^M^npjiN/i^A, /i^y t'379 

25 0 > ^^M^^ 1 . 18 -C&o fco 

* 

* 

(^^f !l 5 ) 

mitm [3] -g-fig 

•8-^!fe^aj2T*T^ y7V^y^>'l'i^2. OOmL (14. Ommol) , p< h^v' 
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v^yn f v;^:/Jj a— yl^X^ y V'- h^2 5. 3mL (12 6mmol) t Ltz 

mt^0.m2 tmmcLxmmim [3] ^mco nbtitzitsmmi cs] <?5i& 

(^JS^J7~9) 

^i-^:^-v ^-T/i^jkm^t^ mmitmjim m) sis 20 she) t^xumm 
itm [1] ~ [3] i:m3i^^i^\^vm^L. nu-^nmi^^u^Lti, t.fc 

ittmm 7 ) 



3 







MUM 8 
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it^m 3 
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5 

i^^mi 6 ) 

mm^iS^X^UWmH^^(D5 OL(DRlt-^[Z^ r-feh-hy/P (2 640 g) 
■fifcCuBr (251. 82g. 1. 76mol) 'k^m^'ttc.mMm^itj^^. 

10 /l^ (6. 0kg) ^ 2, 5->^y^P*Tv?t°:^ggv=ai^/l^ (5 2 6. 70 gs 1. 
4 6mo 1 ) , T± h=- hU/l^ (6 9 5 g) , h V T ^ 

y U2. OmL, 5 8. Smmol) {:LivMh])7^>t^i') i:^^.. 

15 L. 176mmoI) iSriiAPUfcc 8 0*C-CMSI#m> 1, 7-:t^ 

9'J^:3i.y (6. 448kg) ^ y^)T^V (120. OmL, 58 5mmo 1 ) 

U y^)T^y (8 0, OmL, 3 9 0inmol) ^ii^P LT 9 Ot:T-4^raj!jp#!i 

W^tTp::i(;iJ:«3. fi^^^ [i] ^^^^ ^^m.m^'^m iM-^^^m^-^m [ 

20 1 ' ] ) Sr#fc„ 

a-a-^*^ [1] ftGPcay^ (js^d^^^w^-^k) \cx,'ow^^^=i-mt2z^ 

0 0 , :»-^l:5^^fi 1 . 2 1 T'fe 1? , a-a-flf 1 :9-^^^fc 15 lw^A$ixfc¥i^©T 

25 (llife««l 1 0 ) 

x/uM-g-fts (M«^x^ (^) SSIS 2 0 3) ^Qm^^m\m mmmm. 

D I D P (>>>r yy'i^/V'^^ l^- h) ) 5 oiflj^r+^^^-e-bfeei^b^^mi^^^ 
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iitt&m 8 ) 



5 iwm 1 ) 

jfi (15~2 3'C) •C-BTOttUfc#^tie?(^it^^^@^l--Cli^Lfco MM 

10 

15 Sr#fc, 

(lt|^«>ij 9 ) 

itmm 8 (oei-fkl^JM^^ 1 0 0 ifPi;: 4 liffi s n ftfeiE (i?:/f^/i^figv^T-fer^/i'T-fe 

llfP^+^^^-g^U OmmX^e OmmX^2mm(^T>'V5S5lM 



2 ) 

Jtl55«3j9-e#fc0!<l:«^^^2 (1/3) >'^^i^mn^)T- (J 

25 IS K 7 1 1 3) ^1rSh1&^. ^mm:t~V ^7 7 ^m^^xm\!S\Wl^ iEh 
. m^nm : 2 S'C. ?l3gai|g : 2 0 Omm/m i n) ^SrlU^Ufco ^^5:^4 
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Eb (%) 


IWJl 1 


390 


iim\9 


330 



{^mm 12) 

5 MMm 1 0 X-mtcmt^B^^ 100gi5(C4ffiSn mt^ ( v^T'^/l^l® >^ T -fe 5^ 

(it$S5«?y 1 0 ) 

10 }tm'\ 8 T-^i fc«l!{bMj5fei^ 100^fUlC4lffiSn MM: ( T ^/U 

mm 3 ) 

^©^®5l^li^li^Lfcc •mmi 2{if-^'i^-t'i'>'!j7a.if-p(-j$^~{cJ:5fiS 

20 



25 
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mm^f^ 2 0 i^m 




mmm 1 2 
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itmm 1 0 
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1 . SXT(0-^j^ : 

T?S!j^LfcMSTO^)-iF4 (Mw) t^^i^^^^m (Mn) (Oit (Mw/Mn) 

tf^/w^a-a-^js (II), 

10 

2. £tT<??-fife^^: 

3. £iT<^H^5)': 

20 -rst'-zi^^m-a-fls (II). 

LTJ'jiSffimkjSW (III). 

25 

M14ttgS^i>/i< t -bltl^i-S^y^— r/v^a-S-fts (I) . 

« 

-r^\£^;v%n^^ (II). 
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(I V) . 

< 

f 

8. -J^/w-?— ^31— ^^rJ' h^7 7^--Clll^Lfct-=:yi<'5^fi'a'fl!; (I 
I) (O^^i^^^mt^ 3 0 0 0iJil±T'fc5:ii:iSri^mi:-t-5lf^(^^HBl~7 

9. fc'=/^^fi•a■^^2 (id <^ii^;65, T^^y/^^cty^-^ r^v 

I 

1 0. t'-zi^^a-a-^*: (I I) mmfk5'-3o<DTji^^/)^ms ^^^e- 

3 0<^T y-/wS*5<ti;^^^7~3 0<^T7/^^/V^;6^Pj?tC5PJ; (PilfmS 
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1 2 . t'^/w^m-a^fls (II) o^mWIgSdS^^ltti^ V /i^S-Cfe s :i t ^ 

1 3 . fci^yu^m-a-fls (II) (ommi^'^mmi!i^T/i'^=^/V'mxh^:i t 

14. ifs/i-^^Jt-g-^ils (II) (D^l^^t1iimi!>^7km&Xh^:it^WWLt-r 

1 5 . t'n/i^mfi^^: (II) (D^w^i^-^mmt^T ^/mxhi:L t ^^mt 

* 

1 6 . (II) <^^*n^f 
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2 1. ^mitM (IV) 3&S^^ft3 0 0 0iJiT<^2Ky7'pf Kl? 
10 6 r >Sr4^m i: -r Sit ^<^^iam 2 0 3S(cisa©6!«*l^ifeo 

2 2 . ^mM^^t.-f\^mit^'^x'^hfi6 100 a mm^T(omitm^'^y 

i^^^>'^:j^-f-/-'$'-mkX2omf^&.±<om^ik^^ir:Li:=kili^mti'^ 

15 

2 3. Ti5^y/w^RrM^JiSrHf-'^W1-S;ii:Srii^mir'5if*©l&Hmi~2 

2 4. feSl/M^l+B^L^iV^^TfiOr^ife^ : 

-f sf^/v-^s-a-^ifc (II). 

25 {k^Jo 

2 5. t'^/^^s-a-i*: (II) i&a'a-rsi^fj:'^ffl$ti/5^y-^-(0 5^o6> 
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2 7. t'^/vma-^**^ (I I) ^srfi-a-r'5^iw^ffi$n5^/-7-0 9*><^ij?' 

-i:(D^/wjtjaSs 1 : 2 0~20 : i(r>m.m'^hi>:i t^^Wt-tiM^<oiSim 

^26 ^iclEitc^^B^-fk^Jo 
10 0 0~5 0 0 0 0-x?fe-5r i:S:#til[i:-r6lf*<^$5ffi^2 4~2 7^£DV^T 

15 

3 0. tf=/U5S*/-7— (p<^') y/>^*/-T— ■CfcS::^:i£r#ISii- 
20 2 4~3 OS(^V>THd>— 3g(CiB^<^ffi^'fli^Jo 
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